Introduction
Simultaneous Equation Models (SEM) have been used in econometrics for years. Nowadays they are used in medicine, network simulation, and even in the study of the divorce rate. Traditionally, SEM have been developed by people with a wealth of experience in the particular problem represented by the model. The objective is to develop an algorithm which, given the endogenous and exogenous variables, finds a satisfactory SEM. The space of the possible solutions is very large and exhaustive search methods are not suitable here. A combination between a genetic algorithm and a greedy method is studied.
Simultaneous Equations Models
The scheme of a system with N equations, N endogenous variables, K exogenous variables and d sample size is (structural form) … where and are dx1
These equations can be represented in matrix form   2  21 1  23 3  2  21 1  2  2 ... ...
The problem: Find the best SEM given a set of values of variables
• One model is considered better than another if it has a lower criteria parameter.
• AIC and BIC are two of the most used methods for comparing models. ,..., , ,...,
Evaluating a chromosome
The algorithm on the right shows the scheme of the fitness function of a chromosome.
The cost of evaluating a chromosome is :
1. BUILD the system using chromosome c and the set of variables Y and X 2. SOLVE the system 3. COMPUTE the error between the variables Y and its estimation 4. COMPUTE AIC or BIC 
Mutation
A small probability of mutation is considered in each iteration. A chromosome of the new subset generated in the crossover is chosen randomly, and an equation and a variable are generated randomly. Then, the element is inverted. PROBLEM: When a chromosome is mutated and then situated in a different part of the set of solutions, it does not normally have enough quality to survive to create new chromosomes in this area, and perhaps a better solution is close to it.
To avoid this problem, a greedy method is used in the mutation, following the algorithm on the right. If the best chromosome coincides with c 1 , the loop ends and it is included in the population.
If not, c 1 is substituted by the best chromosome found and the process continues.
This process is repeated until NEG (Number of Equations in Greedy) different equations are generated.
N=10, K=20
N=20, K=30 • The error shown is the sum of the squares of the differences between the values observed of the main endogenous variables and those obtained by the estimation of these, divided by the values observed.
• In most cases BIC obtains models with lower error than AIC.
• But the behaviour of BIC is irregular because in some cases models with lower BIC and higher error are obtained. 
Conclusions and Future works

Conclusions
An algorithm to obtain a satisfactory Simultaneous Equation Model from a set of variables is studied. Genetic and greedy method are combined to avoid to fall into local minima and to speed up the convergence. A shared memory version, which allows us to efficiently use multicore processors in the solution of the problem, has been developed.
Future Works
Application to real problems. 
